Male C57B 1 /6N mice, 8-10 weeks old were given a single oral dose of 0, 1.0 or 3 .0 mg/kg body weight of trimethyltin hydroxide (TMT). Levels of ornithine decarboxylase (ODC) activity were measured in several brain areas, l, 2 and 7 days later. The lower dose of TMT produced a decrease of ODC in the caudate nucleus and hippocampus at all time points studied. Hypothalamus, cerebellum and brain stem levels of this enzyme were unaltered. At the higher dose of TMT, ODC activity in hippocampus, cerebellum and brain stem were increased relative to controls at 1 and 2 days after treatment, while other regions were not significantly affected. These elevated ODC levels returned to control values within 7 days. Thus, trimethyltin treatment causes changes in ODC activity in a region and dose-specific manner.
INTRODUCTION
Alkyltins have a number of applications as polymer stabilizers, fungicides, surface disinfectants and antioxidants in rubber products [1, 2] . An increasing worldwide production of organotin products is expected in the future [3] . One of the most toxic alkyltin compounds, trimethyltin (TMT), is an intermediate in the production of other tin compounds, and a number of cases of human poisoning after exposure to this compound have been reported [4, 5) .
TMT produces a relatively selective pattern of limbic system damage involving the hippocampus, amygdala, pyriform cortex, and brain stem in mice [6, 7) and rats [8] . This regional selectivity has been confirmed in studies of neurotransmitter-related parameters [9] [10] [11] and provides the opportunity to examine for metabolic changes in various brain areas after exposure of animals to TMT. Ornithine decarboxylase (ODC), the rate limiting enzyme of polyamine synthesis, is capable of rapidly responding in cerebral tissues that have been activated or damaged [12] [13] [14] . This property of ODC can be used to detect the targets of neurotoxic agents [15) . Inhibition of cerebral ODC can result in a blockade of certain trophic responses in the brain [16) . This implies that polyamine synthesis reflects regenerative response rather than damage per se.
In this report, the effect of 2 doses of TMT upon ODC levels in several brain regions of adult male mice has been studied at 3 time points. The purpose was to determine if neuropathological toxic doses of TMT would stimulate a regional regenerative response as evidenced by enhanced ODC activity.
MATERIALS AND METHODS

Animals and treatment
Male C57Bl/6N mice (NCTR breeding colony) 8-10 weeks of age, weighing 22.0 ± 2.0 g were used for this study. Mice were housed 4 per plastic cage with wood chip bedding and maintained on a 12 h light dark cycle (light, 07 .00 h; dark, 19.00 h) in a temperature-controlled (20± 1°C} room. Food (Purina Laboratory Chow, St. Louis, MO) and tap water were available ad libitum.
Mice were randomly subdivided into 3 groups of 18 animals each. TMT (ICN Pharmaceutical, K&K Labs, Plainview, NY) was dissolved in deionized water and administered in a single dose of 0, 1.0 and 3.0 mg/kg orally by gavage in a volume of 10 ml/kg. The LD 50 of TMT has been reported to be 4.0 mg/kg using this strain of mouse. At the higher dose employed here (3.0 mg/kg) mortality was between 9 and 18% [17) .
Ornithine decarboxylase assay
Six animals were randomly selected from each group at each time point and were killed by decapitation at I, 2, or 7 days after TMT administration. Brains were quickly removed and dissected following the guidelines of Glowinski and Iversen [18) into caudate nucleus, hippocampus, hypothalamus, cerebellum, and brain stem, placed on dry ice and held at -70°C.
ODC was assayed by measurement of evolved 14 C02 from [carboxy/-regions were weighed and homogenized in 1.5 ml of 0.04 M Tris-HCI buffer, pH 7.4. The homogenate was centrifuged at 26 000 x g for 10 min and the supernatant obtained. 0.9 ml of the supernatant was added to 50 µ.l pyridoxal phosphate solution (1 mM) and 50 µ.l [ 14 C]ornithine in 0.045 M dithiothreitol. The final ornithine concentration was 2.5 µ.M. Incubation (37°C, 30 min) was carried out in a sealed tube and was terminated by injection of 1 ml 2 M acetic acid into the reaction mixture. Evolved 14 C02 was trapped on a paper wick containing hyamine suspended above the reaction mixture [19] . The decarboxylation process was linear for up to 1.5 h under these conditions. Decarboxylation, not attributable to ODC, was determined by running a parallel incubation in the presence of 5 mM difluoromethyl ornithine (DFMO), a specific inhibitor of ODC [20] . Activity was expressed as the difference between total decarboxylative activity and that in the presence of DFMO. This correction for non-specific decarboxylation was less than 15% of total counts. The activity of frozen samples was around 70% of the corresponding value of tissues that had not been frozen [21] .
Statistical evaluation
A non-parametric analysis, the Mann-Whitney U-test was used since overall heterogeneity of variance was apparent. The accepted level of significance was P<0.05.
RES UL TS AND DISCUSSION
A single low dose of TMT (1.0 mg/kg body weight) caused a significant decrease in the ODC activity of caudate nucleus and hippocampus at all time points studied (Table I ). In contrast, the higher TMT dose (3 mg/kg) caused an increase in the cerebellum, brain stem and hippocampus (Table I) . This increase was seen 1 and 2 days after TMT administration, but ODC values were not significantly different from the corresponding control levels after 1 week. The loci and magnitude of the transient increases were largely in accord with morphological reports of damage restricted to the brain stem and hippocampus in mice exposed to 3.0 mg/kg, a dose of TMT identical to that used here [6, 7] . However, no morphological changes in the cerebellum have been described by this treatment. The prolonged depression in ODC levels in the caudate nucleus and hippocampus of mice receiving the lower dose of TMT was unexpected. There have been no prior reports of a depression of basal ODC levels of the mature brain. This enzyme is at a very low level in the adult undamaged nervous system, where little mitotic or regenerative activity is taking place [22] . A dose of 3 mg/kg TMT in mice has been found to initially cause a decrease and then, later an increase in motor activity relative to untreated controls [23] . Gross observation of the mice used in these studies revealed that at the time of sacrifice, mice receiving the lower dose of TMT were lethargic while mice treated with 3 mg TMT /kg body weight exhibited tremor. This behavioral difference may 
*That value differs from corresponding zero-dose control (P<0.05).
be related to our finding of a biphasic response of ODC in the hippocampus, using dose-magnitude as a variable. The response of ODC levels to altered physiological conditions is generally in an upward direction. However, corticosterone administration has been shown to depress adrenal ODC levels below their basal value [15J. This may be due to the inhibition of ACTH secretion by corticosterone. The prolonged reduction of ODC in some brain areas, after administration of the lower dose of TMT, may reflect an inhibition of a chronic trophic influence that is normally present. Thus low levels of TMT may not be sufficient to stimulate repair mechanisms but may cause lesser changes in the central nervous system. On the other hand, higher levels of this neurotoxic agent may cause sufficient derangement of homeostasis so as to initiate adaptive and regenerative processes.
